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4*>^1 ^^-i: ^l-g-tl" tifl^l^ ^ w o V^ ; o]§ ^*V^ tij-i^] ^> *J ZL X]S 
7flA]^cf. e^i^a^ ^2f^ Xll £ »1 2 <$q<$ ^#3^ XU ^ XI 2 sfl 

^# £^H= XI 1 ^^*Vcf. XII ^<3^ #°fl XI 2 *£<£^-$r XI 2 

^nl-o. Aj745}o] XI 2 it^^Hl ZL^tL-i-^ ^^*>JL, XI 1 3^H§ XI 1 ^ 

XI 2 ^<£^ XU ^^*}- 3s XII S^-g- Xll 

sb« ^ tflofl #einl- ^^fr>ZL, iflofl Xll JflSHB~i: 

4. X12 ^<£^ #6fl x|3 ^^*>i, XI 3 X]2 *3<3^& ^*HH X12 XI = # 

ict^l^lfe X)2 ^ XI 3 ^Hl XI 2 ^, XI 2 £ 

^uKg. o^sj-aj XI 2 * XI 2 XHH-g- ^sJ-# n}^£l» ^ 

*M1 I^ES, ^ ^ ^<LH1 ^ 5^ #e]H^I 

^XH 4^ a>HXl IrW 2)^3^ ^ , ^-^o) ^ $1 

4. SE^r, D >^1^- 7}Xn wis &|-ol-i- a>o]o]] |H.<g^oj ijj-£| 0.3. *}°] 

^ ^^Hi #^=# sxi ^ 9X^\-. 

£ 3e 
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H o Vl a{Wiring formed by employing a damascene process, method for forming the wiring, 
semiconductor device including the same, and method for manufacturing the 
semiconductor device} 

rxru^ gig] 

£ la vfl^l £ lcfe- ^^3] &q « 0 v^ o. ^^^ 7 ] ^ £ i-olcf. 

£ 2a £ 2e^r ^sfla] cfp>A] ^-fi. o}^}<^ vy^] ^flS*}^ ^ 

£ 3a ifl*l £ 3e^r <y gA]ofld|) 4^ cfnj-A] o]-g-*V uVsi^ 

Si 4- ^ gAHH 43 ol-g-^V tiV^j 

£ 5^ £ 4^ a>3E^l 4i^># «1S sKl-g- o_s ^>€- Bi"B 2 <d<*fl 4€- 

•13-. 

£ 6a vfl^l £ 9b^r ■& -^HH 4*r^l °l-g-Sr ^r£^l ^>a) 

alls « 0 ^# -g^*>7l ^tr ^S^cL. 

200, 300 : 205, 400 : ^]1 £<&*t 
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1020030009926 ^^ <Qt]-: 2003/3/12 

210 : SAC 311= 215, 405 : XI 2 ^<S4 

230 : ^4 235 : XU £#4 

240, 345 : ^44 2 45, 370 : XU £#4 3fl€ 

250 : tifl^d 255, 410 : Xl3 ^4 

260 : ^ # 265 : £-3 4 

270, 365 : £-34 Xlfi 275, 370 : X]2 £.#4 sflig 
280 : ^ 305 : i*} 4 

315 : TflojM 330 : XU sfljEL 

335 : XI 2 sflH. 340 : HlM 4<?1 
360 : 2t= ^ 

■& ^ v ^^r 44^1 (damascene) -g-^-i- °l-g-*V ufl^ tg^ « 0 >^ t o]§ je^^. hV 

— 4^4 ^ tifl^l# -^-71 yfl^d# Aj-oiofl o>^^ ^-ifl #einl- 

%*$^r ^ 3X±= 44^1 ^* °l-g-^r wfl^i^ ^ 4^ , ole}*}- ^fl^ 3L^-*Kr 
XI XI 2: 4*?H] ^r*V 3<X4. 

#<X, teX] #*]7> -31 ^^SJ-IXI 44 Dl^]^- Bfli^ ^^ol o_^l^ 
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1020030009926 %■^ <^7}: 2003/3/12 

51 9X±*\ -id (wiring)^ ^©1 (width) ^ °We} afl^ wfl^d ^}°1^ ^ (space) 5. 
^^*>7fl #^}j7 oicj-. 21*1, w]e efol (bit line) ^ <>}H5} ^2f£ 
A}ol^ 7 } #dt*}JI SJo.^, zi cflS^^I SJiLS. wis £}<?] SACXSelf-Aligned 
contact) 5flc a>o]^^ s. - oicf. Jj-ij] f 7^ ^ofl ^^^^ 01^ jr. 

U€ ^> W# ^V-g-^ ^^Itt ^ (contact)^ 

*}^(align margin) ^ ^> ^ *}*! f-g; SHi*}^ ^£M°} *}7l nfl^-ofl 

##tr ^3* *}*1*MI °H 4^}, DRAM*} oVESfl riflSLSl $1 

<2i> ^e^fe 0.25/an <>1*}^ «KE*I1 *3 7l#o] -g^tsr] «v^^ oi^ ^ f^Eflo) 3. 

^ U^Sfe v]*m 3.7)3] *g^H>}7}7} o^t}. ^tr, 

A>-8-^>^ #*HH^ A>o]6|l ^<gB}oj 7fl7fl£l7l ^§-6)1 5i*l# 

4 A>o]^ ^o] 7 > f7}5}<^ ^71^ O.S. ^-g- *f^*Hr 

^©1 <H3$)*]al oicf. n}^, nflae] ^4 7^0) v)t).o] ^.(design ruleHl <^ 

-8-7} &JI ^^tr ^^^1 sfl^o] al^s]^ ^-f , ^L^M ^S-Pj 

2}°J (self-align) -g-^ *§^*Rr « 0 >^ol 7 i]^-^oj^. 

<22> ^sr_^^o] ad tg^ 7l#-^ ^ #*}♦ °l-§-*}<^ 

^*Rr U-^^-S., ^ £o], SBflol ^^oflA^o) ^ojDVoj 

^1 ^«fl Cpcftr 3.71 S| ^EJJ^. ^ olcf. ^ix.cg^o] .seM ^ 7l^ 

3 7}# €" °i5}°J D}^l^r ^-S-S <s}*l nl^] ^Ajf ^ cot}- 

^*fl, 7}^- ^O) A}-g-£lJl oi^ ^^-^e}9j ol Alz} ^6j) 

cflt} ^-5f^4 ^S}^- -^2} -Ji^HKetching selectivity)!- ^l-g-^}^ ^ 
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1020030009926 #^ <£t.}: 2003/3/12 

^*Hr €S <g^<£ "J-*^ ^-xfl ^7fl ^-*| ^ 2001-76166 

5l, ^7fl *810-278893l, ^vfl ^7fl ^-*| ^12001-59019^ 7 flAl£)ol &cf. 

<23> J£ la vfl*l £ ld^ #71 ^ 7 fl 7 flAl^ :SB« HJ-^^- ^ 75>7l <fl 

<24> 51 la» , S^xl^Ei ^#ol p>^^ «V £ ^j 7l^-(10) #°fl #3^(15) 

* 3-°r, #3^(15)^- ^1^-^H HIM EKl-g- ^frM >L^o} 
n^-Jd (groove)(20)l- ^#^. 

<25> Tll^H, n^a.(20)# Ifs}^ #3-^(15) ^Hl ^1 ^#(25)^- *)U £ 

^#(30)^- n^-y.(20)^l #Y7> ^#sl5L^- *fll #« ^# 

(25)3)- *)U £#fK30)-& ZL^y.(20) iflofl ^01(35)^. ^^W. 

<26> 5L lb» #7l ZL^-«.(20) His a|-ol(35) #<H1 

°l^°i^l (capping layer)(40)^r ^, ISell^iE J*H%l(;£Al ^-g-)-g- 

D li3S *H 4 Hi e efol(35) #3^(15)^: ^^LS.*!, «lM sj-o] (35)^ 

°J^*Kr ^ #(45)^- 

<27> ololA-1, ^^g^(40)# StN-fe «1M 21-9J(35)S1 ^3 ^ ^( 45 )oj ^.ta^ ^ 

SJ-#S ^311 ol^ (50)» ^#^. 

<28> £ lc# %^^>^, #7l *(45) iflofl z\]2 #« ^"##(55) g all 2 51*1^(60) 

* "HU^H 3" HlS 51-01(35) A}o }6\) ^ #&)ZL(65)# *§#^Cf. 

<29> ZLE^uj-, ol ^EH tgAj yVajofl ole^ , ^^-#S o^o^ ^^o. ^ 

= o>^^s ^-eh ^ ^#«^7l nflg-ofl «1 e ej-o]^ oj^j ^]^(CD)7> 01 loonm o] 
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bm ^« D }^f SV^ig. ^ ^-g- oj-qs} ^Efl SL^lS ^K^l 

*1 ^A^^i ^ #^ZL<H1 ^.ol^(void)7> ^S^r ^ £-*H^°l 91^. SE*t, til 

^■o.^, oi&|^. #s]r^^ tiel^ ^Hfl^. ti]E ej-oi-i-^- ^3. ^^^l-Tiq- hi E 

el-o]^ ^ej #sin^ A-ls. ^ ?i7|^J ^(electrical short )* 

^-#tr ^-^1^* 3.^*>°i, Gary B. Bronner -f-°l|7fl ^<^^ u]^m.^ *\] 6,344,389 
^ "E-ym^ ^ 2001-8589JE. * ^ ^7fl ^-^ *fl 2001-55683^ ^flfe cf^Aj 
(damascene) ^^-§- 3 «1 e ^-o]s\. ^a^ ^*Rr ^H^ol 

5L 2a ^*1 £ 2e^r #7l *1^ m^ofl ^ °- ol-g-^H a]E ej-o] 

^ ^^HM Ifslb *>5i*ll dl7}» *fl2:*Hr « 0 V^ o. ^t^ 7 ] cq ^ 

£ 2a» #2:^, ol^o^^l 71^(100)^ ^ Jf£-ofl 

STI (Shallow Trench Isolation) ^05. «-sl ^-(105)^: ^£^1 7}^ 

(100 HI -i ^(cell region) ^ ^ ^(peripheral region)* ^ tr^r. 

oM^I, 71^(100) ^H] ^€ zj- e^xI^eK 110)1: iLJL ^(115) 

* ^tr Ct-5-, J E -^^l^Ei(110)7l- ^£ oV^^l 7l^-(100)^ #t£6]) a]-s).-.o1 
M- ^5r#S. °l-f-<H^ ^1 ^<gnv( 120 )^- ^^^-rl-. 
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<34> Tfl^H, ^ 71313 <3*}(CMP) ol-§-*>^ *U ^<^5]-(120)^ igHj- 

SM^i ^f, A>^1 aiz]- ^-^0.5. *fll ^^^-(120)* -^-^-^^.S. ±)^°.£.^, A 
^Ei(llO)^ i^/=eflol ^^(125)^- ^^*Vcf. 

<35> tf-g-ofl i E^^fl ^^Afo]^^ ^ t| S ^ ^-71 *fl 

3 -SM u]e ^o] SAC sjflcdso)^ 7 fl5|lAlEi SAC sfl = (135)# ^tVtf. 

<36> s. 2bl- ^S*}^, w]e 5^01 SAC 2flc (130) ^ 7 fl5flAlE-l SAC 5fl^(135)7> 

*fll *i<?i<2|(120) ^H] #?> ^^^-(ILD)(140)^r ^, ^ ^ ^ ^ 

<£*i-(140)# yg<&v\{U<d)°\] 7fl3lflAlB^ SAC 2m (135)!- ii#Al7l^ 7fl5fl 

$>-g-)-g- ^^*1^. 

3 7fl2flAlEi ^1«(145)^ ^^*1 ^"§-, ^(145) 

^Hl iL5l#(150)-i- *S^H 7fl2flX|Ei ^ifl ^ ^.^§1 nfl^^j-rf. 
<38> 0}°)*], 7fl3flAlEl §-^(145)^1 <^*Kr ^^(U0)^r *\^f>} 

^ W]e e^o]^ <^ E^^l (155)1- ^^*>J1, ^^BV(140)<^1 n>^^ e^^( 155 ) 

^ ^S]-§- -f^ ^€ ^m]o]A-]( i 6 o)l- 

<39> £ 2cl- £3]*1(155)£] ^-i- ^-^0.5. ^jz^H wis ^-91 SAC ^ = 

(130)1- ?lxr «1 M ^ ^(i= Al ^^ o>o. } o. ^^*v ^ av 7 ] ujE ej-o] ^ 

^ J= 31*1 (155) ^°\] ^a^tf. 
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c^>4l ol-g-^o^ ^n^l-ji, 3*1 £ ^ ^ 

^ ^^-8- ^3*H y lM 5KI ^ w]e e}o] SBfl(165)# ^*Rr e^i 

*1 (155)3 ^^S^-Ei ^3 ^ol5 51-^ ale ^.oi( 17 o)^- *§>^cj.. 

£ 2d* %^^ ( 7fl3WEi ^^(145) ^ 5}o](i70)ol ^£ ^<a^ v 

(140)3 ^^ofl *112 ^<S^-(175)* ^^tt ^]2 ^<a^(175)# ^^SLS, *\^is} 

^, H<S^(175H1 ^(145)3 ^» ?1 ^ 7fl5flAlE^| 7fl^f(180) 

» <8^4. 

£ 2e# 7H4^Ei 7 fl^f (180)1- ^#3tt ^^(150) ^ « 

^(145)3 ^» ^T^Jl, 7H^(180) vfl°fi ^ #^-g- -ft-*} 1- 

?fl*IM3(185) ^£3 ^12 ^<?!^-(175) ^ ^^^-(140)^: 5^ 7^1^ 

o> ^-^^.S. , COB(Capacitor-Over-Bitline) 7f^^ ^aIeI 

(185)# Ifsfe #51^ ^*}1- 

^IM-, <2h£*fl ^Hl &<H>M, «1S 5^3- -shh = Al-oiofl ot 8 oi^- 

3 e -fr^#-# ^ ^S^S. °l-?-<H3l ^o]^} 711 7fl 51 7l "fl^l *1 M 5**1 , 

a-1 g ^ #eiZLS ol^^^l^ 7l^ 7fl3flAlE^ ?fl sfl a] ^(capaci tance)7}- ^7>^H 

*V, 7flsflAlEi ^ Aj-ofl ii^nVC. ^ ^ ^ ^lofl o]S- 7fl2flAlE^ ^3 ^ ^ 

7Hsr>7l nfl^ofl ^.^nV-a; ^ *Rr ^ ^ o]f ^Z^^ ^-^9] ^ 7 }£_ ^£^1 

ti]-g- * A | Tj-Ol ™i£ ofu|E]. iL^nVo. Alz^].^. J^b^ ^> 

^ ^ V ^*H iAfo] o.^ 7 }^o) ^o>^^ °.^ 7 > ^Cf. ol 
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1020030009926 #^ 2003/3/12 

3$ ^ ^ 7>^£ SL^d^m 4^-, 51*1X1 

1- *1*= 5}<?I€: *g^Hr ^-gr 71*1^ u-^ ^o^tH 

^^l, ^1 -E-^ cfn>A] ^^-g- ol-g-^ °J ^ *3 &<X 

£*Hd Wfl^s.^. ^^0_^*j _ ufl^S. A>olofl o>^^O.S ^ ^BiZLl- 

-g- X12 cf^^l <X-§-^<X WIS e|°J4 £^ uil^i-^- 

-§-<X*Ml wfl^l-i- ^}°H1 ^^^.s. issl^l #^-4 ^ ^ 

^■#^r XI l ^-^-i: ^*>7l ^ ^Sl <U ^aHHI y>£ 

XI ^1^ afl^^, tiV^^l 71^- ^l-oll ^3<X X]l ^ Xl2 sfl^l- i^rRr XI 1 *i<2^ 
^7l XI 1 ^<2^ 3fl^ -#Xl tg^s)^ ^ tg^-o) ^s-y £ w E^l^s-^. g_ig-5} 

TT XI 2 Sfl^, ZLS1J1 Aj-7] ^sy. gi^. M^l^S- tlH) ^^£]0| Aj-^ ^! sfl^ofl 

^71^1 ^sq^r XI 1 51^ JE^*>nl-. ol nfl, av 7 ] n^tL 2E^ 

M A oM XI 1 JE*^ sfiEJt Afo]ofl^ ^#n| 3fl^s.ol - ^i^, AV 7 j 

XU 51*1^ sH€# ^ X12 %<£^ sfl^ ^-Xl^ X13 € ^ 5*4. S- 

*h ^71 XU <#7] X13 &<&^ 2fl^ ^ ^71 *fl2 aflBj-g- 

^-f-^H ^€ t ?! -#71 ^-em l- iflofl ^^sl<X ^"71 X12 3fl = oH ^7l^O.^ 

^^1^1^ XI 2 5fl^i# £-1 ^ Slcf. 
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^, #51*11 71^- #<Hl ^11 ^ *fl2 aflJEL-I- i^rRr ^1 #7l *)U 

^ , #71 ^H-^^^ # 7 1 ^12 ^<a^ V #ofl 5L^nV^ # 7 | H]i 

c^nKg- cgn]-eH #7l H^tL# vflofl # 7 1 x jxflc^ ^ 7 l^o S c^S]^ 1 51*1 
^ aflU** ^#W. °1 nfl, # 7 1 afll 5L*m 4^1- * ^12 ^<3^ v #ofl^ *fl3 *i<£ 
^ ^3^, #7l m 5L^ su^-i- 4°1^] #7l ^13 ^ A]2 ^<S^ 

^ * ^ #7l ^13 ^<£^ #°ll ^-B^-i- ^<5>:n, #7l ^-el^ ai^v^ #7l 

^ #2] ifl«Hl -g-^nV ^flElo. t q.o. j ^-71 ^^j d]]^^ *j| 2 ^ 

^*>J1 ( #7l *fl2 £^^ v # <#7) *\}2 ^7]^ O.^. ^12 

51*11 #^1^ M^^l^E^ ^Sl-O] ti>j£^ 7 1^. ; ^-7] «V£^1 71^3- #ofl 

^ ^ ^ °i , A o V 7l J=- ^] — &j ^1 ^ ^2 ^ofl Z|7l afll ^ *\]2 sflJEL 

* i^Rr *fll #7l *Hl #°H ^#5]^, 1^-2] ZL^f- 

i^*l~& ^12 #7l ZL^-tiS. ^ofl ^1 5L^^ AV 7 ] 

^11 # ^°11 ^^S]^ ^71 ^11 sflH#-i- s&7) A}1 ^.7)?*°-5. 

^71^ ^11 ^E^ZL, #71 £^1^ 3fl€# ^ #7j ^12 3Sfl^i a o H1 
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^13 sfl^, #7l afll 51*1# sfl^s. a^Is) #7l *fl3 sflBl g ^2 ^ni- 

^f-aH #7l ^12 3fl = » i^#A)7l^ z\)2 nelJi #71 *)12 

^ # ^<H1 *§#£H #71 ^12 sfl^ofl ^71^^.5. ^12 ^ 5£^-*V 

T=K °1 ^-T", #71 *fll SflH^r ^lJE.e)^- tiVS^ll ^>^1 tilE ej-Olofl s^sH, 

#71 *fl2 J£*l# 3fl€^r 7fl2flAlE^ ^£5^1 i^IEL #^1 Sfl^t}. 

SE^, ##tb ^12 -=-^-§- ^#^1-71 31?>M, cf^- ^Al^ofl nq- 

7)& #cfl E^l^l ^#-g- ^#*Vi, #71 «>£^1 71^ #ofl #71 E 
^1^ ^#3] afil ^ ^12 ^ofl 471 *U ^ ^12 i*H5Rr *fll 

^<3*l-§- ^ts}- cf^-, #71 *fll #ofl ^2 ^^Kg: ^#W. #71 ^12 *i<£^ 

* #Z^H #7l ^12 ^<?§^H1 ^ ^#^1 ZL^tL^-g; ^#^, #7l afll 3fl£Ll- ^ 
^1 ^-Efl ^o. Tg^^j. ^Efl ^ ^ #7l Zl^-tLl-^- *fl-?-^ # 

7l *fl2 #ofl ^1 .E^^ ^#W. #71 ^1 <S*HH #7l *fll ^ 

^] m ^ ^#*>J1, #71 ZL^JdS- ^ofl ^)1 1 sflE^^ tg#*}- 

^-§-, #71 *fll ^ #71 ^12 ^<£^ #ofl ^13 ^#^J1, #71 

*f|l 3fl^l# ^folsi #71 ^n}- ^ ^ 2 #7l A]2 3)1 = 1- 

ic-frA]^ *fl2 ^6] 1-^ ^#^4. #71 A]2 ^ #71 ^13 # 

oil ^12 E^^M; ^#?V ^, #71 A]2 ^^^v-i: <&v\f>}<$ #7l *ll2 ^ # vJH ^ 2 £ 
## sflU^: ^#*Vcl-. 

-g- ^«*fl t£^l ^5ff s>= P>i^l- ^#*>X1 ^Jl t4^# o] 

^-## §-^11- sfl^* ^ ^-## ^eH^i ^^Hl te^l 
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^i^f ^ ^5*# is\B. 3^*J"fe ^ * oil- ^4" 

7l nfi-g-ofl 7^2 tile e^-ojs. ^ojcH] ^jxr-ojej-o] o_ S ^OJ^ A>0 ] 

^ #eiZI A}o)6\] ^^5l7l nfl-£ofl ti flAlj2|. .sew § e ^ZL AHofl -g^Rr 7^3 

sflAiii^ ^ ^a1^ ^ ^ «fl*}-4 ^ ^°1^ ^i7l 

-£^1 ^1S 7fl^d^ ^ $icf. 

°1 -§-?}• ^£^1 ^ ZL ^1S "J" 1 ^ A oMl^>7ll ^^^1^1 ^-^ol k} 7 ) ^ahi!- 

51 3a £ 3eTr oj ^a)*\)6\] o|*v ^}X[ ^^-§- ol-g-*]. a> £ ^ 

^1^1 ^ls «J-^-gr *l^}7l cjig £ ^ £ Al^- ^oirq-. 

£ 3a!- #2:*M3, J=^*l^ ^-2:#(£Al^^ <g^)o) <gAj^ 7^(200) 
^Hl ^1 ^<2^(205)^g- ^Ajtb afll ^<2^(205H1 SAC = (210)1- ^^^cf. 

n fl, *fll ^^^(205)-°r ^51^ ^>2H-S ^£H, SAC 3fl = (210)^ B)El-^-(Ti) SE^r ^ 
^SH(W) ^ 5LM^ ^-^S. ol^o^cK ^71^, ^^5|(205)^ 
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TOSZ(polysilazane), FOXCFlowable Oxide) 4°1°>^-^ (black diamond) ^-4 

SAC 3fl^.(210)7> ^£^(205) «1M 3^ *fl2 ^<?i 

^(215)-g- ^^*>cf. ^12 ^<£^(215)£r ^3}-(ALD) a o^A^ aVs)- 

#, HDPCHigh Density Plasma) -H£r ^^-§-(HT0) , ^s|-#(MT0) , *5}^r 

^cfl 7]# f^(PECVD) ^2V^ TE0S(tetra-ethyl ortho-silicate), 

W 7l^V -aV w o V^ o. S ^e]^- AVjr)-^- S 01=^^1^. cc^V, 

TOSZ(polysilazane), FOXCFlowable Oxide) S^r M cfo] o>s.j= (black diamond) ^4 
^ *1-8-SM-8: 5Hr ^12 ^^^-(215)^- ^ W ^ ^cf. ^, ^2 ^ 

^^^(215)^- a] e e}-oijq- ^ £^ wfl a] (250)^1 Jis^} 

°i 3E*Hd «fl^(250)^ feo] ^.4 ^o. ^ ol# 7 ^£s ^^^rf. 

Tfl^H, ^12 ^<3^(215) *fll ISell^liE £>-g-)# _Ei*V cf 

-§-, ^ ^ ^ ^1 IlE|7lAE sflE-^H ^12 ^£^(215) ^Hl 

I^efl^l^E 2flli(220)^- 

££eflxlAE 3fl^(220)^: ^3.^ o l-§-*>0^ ^^°V(215)^- 
^^.S. ^^o.^^ ; ^oi^-(215)^ WIS el- 014 ^ 51 ^ tifl^i(250)^- ±. 
^si ^.g. 7]-^^ e^I^I xflxl ZL^-y. (groove) (225)1- *l^th=r. °fl>8 
(ashing) JEE^b (stripping) ^1 5EJ£Efl*l 3fl^(220)^- ^l^tr^f. 

£ 3b# ^^r^, m H<£^(215)2) ^ ZL^ti.(225) ^ ^ ElE|~fe- 

^2r#(TiN), ^Sr^-(TaN) SLfe Ji-E ^5r#(BN) ^4 ^ wl^-#^ 
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^2j-#^§: ef 300 A ^^Wglue layer ) (230) -g- 33" 

^(230)^ ^^S]^ *fll S.^BV(235)^1 *\]2 ^<3^-(215)*fl cfl*r 

Al^ *fll 5.^^(235)^ X]2 ^^-(215)^-5.^ g>5L-I=- ^-cf. 

<58> Tll^H, ^^(230) ^°\] ^31, ^sf-ir, E)Ef^- ^-f-njig- 

(Al), ^^(Ni) S^M(Co) ^ i^E^ ^ ^av h 0 >^ s}-^- 

71^" ^(CVD)O-S. XI 1 £#^(235)* m^^tj.. ol nfl, *fll 

(235)^: Xl2 ^^^-(215)^1 ^£ ZL^-w.(225)# *fl-f^*| *Q2 ^<£^(215) #6fl ^ 

<59> 4^ ^Hofl ^ i £^^(235)^ ^31, t^lir, q 

^, iE^r ia^ v M ^--4 #5^ 7l^> ^2>(PVD) ^^.S *fl2 ^^s|(215) 

A <H1 ^, XI 1 -£^1^(235)^- #£) 7l^> ^ « 0 >^ AiS. ^-f 

°ll^r, X]l £^^-(235)^] X12 ^<?!^-(215)oll tfl*M ^zj-ej-^ 7 }.^ 

^^-^(230)* |A7} ^711 ^cf. o) nfloflJE, £^sl- (2 3 5) o. ^ t L (225)l- 

*l^-?- , S^ ^12 ^^^"(215) ^^^cf. 

<60> £ 3c 1- %^^>^ ( *fll £^^-(235), ^^(230) ^ X]2 ^°1^-(215)* sj-^j- 7l7fl 

3 ^a)-(CMP) SE^r ofl^l ^(etch back) ° 0 v ^-§- t}n}A] <S*>^H X]2 

^^5V(215) ^Hl *fll £^(235)^8: A «1M 5^(250)* ^*Rr £^X1#S 

i^^(node) -g^^S.*], *fl2 2 15 HI *§>S€ Z1^J±(225H1 ^(240) 

^ -HU 3fl^(245)^r ifs^ t>]J= e^^r ^ «fl^l(250)# ^trtf. 

<6i> °\°\^, wfl*](250)°l *fl2 ^^^"(215)51 ^^ofl ; ^zV(ALD) 

^5r#, ^ Wl-(HTO), ^ ^^(MTO), ^e}^> ^cfl 
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sK v 7l# f^(PECVD) TEOS, iE^r 'IsK 1 - ^ fj-^oiq. sj-SJ- 7)^ # 

^ ^51^ >£3j-# 3L#*Rr ^Ir^M- TOSZ, FOX SE^r -g-Sj cH 

•& ^*HH tcfs^ ( g:-. ^ o.^ ^-o] ^<£isy # ^o. 

^ *lU, *fl2 ^ *fl3 ^^(202, 215, 255)# *r £tK TOSZ, FOX iE^r 1" 

£ 3d« ^S*}^, ^13 ^^^(255) ^ 0 H1 *fl2 ££5)1^1^ ^(£^5]^ ^r-g-)^ 
4^-, ^2 ISBll^iE nv^ sflE^sV^ *fl3 ^<3^(255) -tf<*fl *(260)^r 

7fl^*H ( 7 fl5|]AlEi^ ^ #^ZL(280)1- ^ 2 

(215)# Tr^Al *fl3 €^^(255) * *fl2 ^^^(215)^1 oj-eflo] 

SAC 5fl = (210)1- ^©j 1.(260)^- ^^*Vcf. ^ *(260)-gr A}2 *3<2^(215) 

«1S JE*^ wfl^i(250)l- A>ol c^l ^^ltlrcf. 

^*HH &<H*1, ^^-^sfo] « 0 ^o^ ^13 ^ ^^^"(255, 215H1 ^ 
«-(260)* ^*Ur S.&<$ «fl^l(250)^ *)U £^°v 5fl^( 2 45)ol i^sjti ^3 

^ *fl2 ^^^"(255, 215)2f A}1 ^€(245)^ AizJ- ^n«yj 0} ^oj^. o]^ 

£^ 4€(245)^ ^jiS 3r>^^ ^em ^(260)1- ^ ilcf. ^11- 1-^, 

*1]1 3flH(245)ol ^3^1 ^13 ^ ^12 ^^^"(255, 215)°1 ^l-S 

^-r-, ^>5)-#^ ^I^Hlfe ^ 20 : 1 0IAJ-0I7I nfl^-oj] e^^^l ^1 
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5.&*t 3fl^(245Hl 7^ <a*l^l AV^-g- ^13 ^ ^|2 ^£^(255, 215) 

* *]zHH SAC 4^(210)1- ict^l^ ^hm s.(260)* ^ W ^ 

<65> ol^A], a o v 7 ] ^ifl £.(260)-§- sfl-fS.-^- m *d<£^(255) ^oHl >&^-§- vfl*l ^ 

£ ^el^- -t>5(-# 3L^ ^S)--§-gr i^Hr A}-g- 

*H ^ 50-600A ^£2] 7>^1^ £-2^(265)^ £-5^(265)^ 

# ^ , *\<& ^ 71^- ^sv 1#s^, #^P> ^cfl 5^*V 7]^" ^ 

<66> s. 3e# %S*>^, ^£^(265)ol ^ *(260)^ ifl^°fli£ ^^^s. A >^1 ^iz| 

*(260)^1 ^ ^ *fl3 ^^^"(265)^ #^ofl §-^^(265)* ^7] 

^ *(260)^ ^»H1 ^-em- 3fl Bl( 270)1- ^^tbcf. ^eh ^(260)^1 
<g^€ ^-^^ 4€(270)£- ^3tt *fl2 2fl^(275)4 «1M 

^ 5L#^ wfl^l(250)* ^71^ sVcf. 
<67> olo^A^ «-^n}- sflii (270) ol ^*l*Rr ^Sj ^(260)^ *fl-fS>H ^ 3 ^«g^(255) 

A oHl Ej-^fl- ^3j~§-, SE^r ^ A>-g-^>c^ *fl 2 

<68> 7)1 7)^^ ofl A ] *| ^O.S *fl2 <^n>^l-o^ ^ 2 £ 

4 7fl3flAlE^ A ££ ] 7 1 ^-^Al^O.^, ^Sj *(260H1 ^-e)BV 3XflEi 

(270) ^ A]2 £^BV 2fl^(275)^.S <^1^^^ 1-^(280)* ^Sh}. 

3zi(260)# SAC 4-^(210)^1 #7)^°.3. ^£l^ ^sflAlBll- ^^tf. 



46-19 



1020030009926 #^ oj*}: 2003/3/12 

<70> S. 4±r ¥r 4^- -g*H°fl 1=K4! ^l-g-tt «l£^l ^>fi] 3§i£5L 

1- 5Jo]^ ( £ 5 ^ s. 4 ^ a> £ ^ a] e sj-ol^- fAjo^ ^j-s. Bl _ B2 x\<q 

4^ S^ltb ^olt^-. £ 4 ^ £ 5<H1 &°1^, DRAM4 ^ ti>£^ i^>» 

<7i> £ 4 ^ £ 51- Ji7> %^ (active 

region)(310W >$}<^ aVE*)! 71^(300) #<H| flS. e|-°l(word line)-fi-3. 7l^<s}^ 7\}o) 

— ^##(315), 7fl3l]A]E^ ^EH cg<*o) ^«#(320) £ «1S Ej-O] ^EH CgO* 

°] JELeflo] <g^#(325)-g- 5L^Rr M0S S.^^1^e^o] z| M0S S.^^1^b]# 

^ TflojE ^^#1:(315) aVo]^ ^o_^ ^ JE.efl<y ^^§(320, 325) ^Hl^ ^s^eI 
^ «1S ef^ol ^7l^ o.s. ^^tt *lll ^ *fl2 3fll=-i-(330, 335 )°1 ^^^cf. 
<72> M0S S 38*1 tiVs^fl 71^(300)^1 tfJfofl^. 3flEK345) ^ *fll 

£^bv 3fl^(350)o.S. ol^-o^ WIS sl-^]-i-(340)ol ^^^cf. ol yg o. ; ^^*V tij-s-}- 
°1 *fll 51 ^ 3fl^i(350)* #*}^ 3m(345)-°r ^alsl^l ^JE SJcf. 

<73> ^-7) tilE 2l-<yi;(340) ^H^r «1S Bl-^1#(340)^1 ^ ^ ^ ^ ^fl Sfl *1 &\ a} ^ 

Sfil^l #(355) ^ ^^^cf. ^sel^l #(355)^- ^sflAlE^ ^e" 

d^SL^ <3^(320H1 ^#£l^r *fll 3fl = (330)1- tfAl?J4. i££l^l EJE. ^U} 
#(355 HI 7fl3llA]E|fil ^SEl^l EE ^(360H ^^^cf. ol ^ ( ^jle1*1 EE 
^(360)-^ ^Sel^l EE ^-^ 1- (355)^1 ^^ofl £-El^ 31111(365) ^ 

*1 EE ^Hjj #(355)^1 vfl^-!- *fl-f^ *fl2 E*!^ 311e1(37 0 )^. ^^1}. ^- -^HloU 
, ^Ssl^l EE ^-^(360)^ ^6] #e1nol ^Efl^ ^ oionj t ^Aj-c] A} . 
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<74> £ 6a vfl*] £ 9b^ 4^- ^aHHI c|.p>a1 ^-§- o]-g-«£ £.*>S] 

^-g- ^^*>7l #^511-g- HAl*V ^c]cf. £ 6a £ 9b°)l ^l" 

aS^r £ 45] #51*11 Ai-A 2 ^°)1 <4€- ^^M, A b51^r £ 45) HV£*fl #*1 

♦ Bi-B 2 ^°fl £ 6a ifl^l 51 9b<Hl , £ 4 5? £ 5^ -g-^tt 

<75> 51 6a ^ 51 6b^r «>5L^1 7l# tfofl * sfl:!=s.# ^isRr #3l«- M"B)-^ 

4. 

<76> 51 6a ^ 51 6b» %^sr>^, STI ^4 ^ ^> ^j-g. ol-g-^H SKE*ll 

7l^:(300)oll i*} ^sl^"(305)-a- 7l^r(300)<^l ^^(310) (51 4 #S)^r ^ 

<77> 7 )]^^c^ > oj -y-SKthermal oxidation) ^.05. ^^(310)51 5.13 ofl Tfl 

°1^ <J-2l-^-i-(380)# Cf^-, TllolE ^^-^^(ggQ)^ AVJjLol] o}t= ej-O] O.^ 71^ 

*}^r 7)1 olM ^#(385)-g- ^^fbcf. ol 7)1 o]e ^1^-^(385)^ J^V o]^. 

*3 Stt °J-*1^- 51^(in-situ doping) ^ §»g- ^-g-sr>^ Jl^-5!^ f^fs 

<78> z}- 7^1 o]e ^(385) ^Hl ^5]^ ^Sl-l-S ol^^l 5g^^-(390)# ^ 

^ 4-§-, TllolE ^#(385)51 ^sl^ i5)l^l^l-(395)^- 

*M Til olE A>5).nv ( 3 80) f 7)1 ol^ ^^-(385) , 5g^BV(390) ^ ^ol a-} (395)-!- i^>^ 
711 olE ^2:##(315)^r ^^^rcf. 
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^#(315)^: nJ-^iElS. ol-g-^H ^^LsL*], 7) 

#(300)^1 <8^(310H1 ^ ^ell °] ^#(320, 325)# 71^(300) 

A <H1 7ti°m ^S«(315) ^ ^^#(320, 325)^ i^>^ MOS S^*l 

°1 ^-2-^ 3? S-efl^ <8^#(320, 325) 7V£til ^>u}^ 
9] ^Me}*l £^o] «AiEi cg^oi £)d^ > cfs. ^q.- hie e^-ojoi 3 

#£l°l^ w]Me|-oi ^em c^qol ^cf. ofl.§. 1;^, <^(320)£- 7fl3flAlE]o] iS 

3*1 i^J= Sfl^l-Jl, JELeflSQ ^^(325)^ a]E eJ-o] a«j cg<*ofl tfl^rf. 

31^}<*1, MOS e ^^^E^s-o] 71^(300)^1 ^oj) BPSG, USG, SOG ^ 

21- ^ Mt 6 M T0SZ, FOX SL^r -t^ t±o)o\ ^o) T^-B-^i^ ^ ^^S. ^ 

A ^ afll ^<a^-(400)# *§^tb t**, Tflols ^#(315)^1 ^^^(390)^- 
(stopper)S. *H s)-*V 7l7lH ^j^S. *fll ^^^(400)^: WSMTjcf. 

°1°H, ^sl-l-S. ol^-ol^l ^fl! ^ 400) 3}- HsH-S. ^€ ^3^^(304) Al-o] 
ol Aiz| <d«]til7}- ^z}- S^o.S. *fll ^<S^-(400)^- TflolE ^#(315) 

*(£Alsl^l ^)#^- ^^tlrcf. *fll ^^UOOH #7l ^ *lrol ^^s)^ n 
°>2fl°fl fl*l*>^ MOS S^fl^l^Bil-Sl i^A ^eflo] <3<*#(320, 325)^1 

Tfl^H, #7) ^o. ^o.^ ^ U ^0^^.(400) ^ ^^(390) ^oHl 

^ #el^^s cf^-, ^*K390)ol nfl^l 

#5l^el^ ^ ^7ltb4. °H1 43, ^ *#£l vfl^ofl ^ifl Iff -f-eH i^jq 
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^ =efl°l ^#(320, 320)o11 ^#5]^ afll ^ *)12 4 = 1- (330, 335)o] 

<83> 51 7a ^> 51 7b^ ^7} *g^€ #5131 7|^a) ^ofl ^2 ^^BV ^ HlS 

<84> E 7a 5! £ 7b» ^-SS]-^ , MOS M^li^t ^ *fll ^ A]2 3flJEl#(320, 325 H 

71^(300)^ ^oj) A2 ^<S^(405)* *fl2 ^^^(405)^- % 

A%- ^ H 0 V ^-°S ^S]^ Aj-^-i-, HDP Jl£r ^Vsj-l-, *>5|-§- ( # 

^cfl ^-^ «o Vl SAS. ^3}-a TEOS, HL^ 3^ 7)^ o_S ^ 

€ ^>5|-# -f^ >£^1;S. ^^rf. iE^h *fl2 ^«£^(405)£- TOSZ, FOX, SE^r 

^-(405)^- ^^5]^ a] e e}oi(340)^l ^H^-I- zlb^H «1S e|-ol(340) iL<4 

<85> ^1<H^, ^4 °l-8-*H HIS ef<y#(340)ol ^1* JLB^H 

*fl2 ^<S^(405)^§- ^-&3-£-S ^2 ^^5V(405)^1 n-f-w.* ^ S3l*l 

^12 405)^1 S^l-fr o>Efl S ^]2 3flc-.(325)^. ?) ^ ej-o] sbm ^s. 

(390)-g: 

<86> 31 , «1S ^ #l-(390)3]- ^12 ^^(405)^ H-f-_ti#<>l ^ 

^^l-^l JgS^, ^fj-f- ^# S^r iL-E- ^5)-^- ^ ^-o. ^ ^.o. 

^ ^ 300A o]^o} j=l^ s ^aV^c^ ^^(^1 ^-g-)^ ol 

°fl, ^r*H ^^Sl^r «1S efol-g- ^1 3E^5V^ >fl2 ^ 312 ^^^(400, 
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405)o\] cfltb ^^n^r ihm^j «m ^-g- *m £^01 m ^ ^12 ^a^uoo, 405) 

4^-°fl, «1H ej-<?l ^ ##(390) ^ #7] iflf iflofl ^3VnV A o VcH e ^ 

^31, ^E^g- aJs}-# ( ^^l^r, ^aj JE^ 5tl ^ i^E-| 

^ H o^, ^ #el 7l# q^l sfcflj- 71^ «<Hj_o^. ^a]-^H 

fl^ *fll Si^CE^lsH *§W4. «1M &)-<?l-g- afll JE*!^ *fll ^ 

^^-(400)3] HjE ^-o] ^s.(390) ^ *j]2 ^^h|(405)^ ZL^ ^fl-f^ ^fl 2 

^^5V(405) ^ 0 H1 ^^^cf. w}^- *}€-7}*lJL, ej.o].g. i^nv^. 

#3 7l^> ^a]- o.^ ^a}-^- ^^-o)]^, u]e ej.oi.g- s^^M ^ ^ 2 
^(400, 405H1 7M£i it^o^ ^svni-^ ^^ % v ^^. 7 ]. 

y lS efco-g- *fll £^sv, ^aVHV ^ *fl 2 ^^^(405)-g- 7l7jl^ <£n> 

SE^ oil^l ^ y o V ^^^ ^V*}^ ^12 ^<2^(405) ^<M1 ^€ «1S ^11 5.$.^ 

# 2]- tf]j= ef^(340)# ^*H=r *fll nm^S, t^(node) , til S 

^ ##(390) *4H «1M 5+^] ^«Jl-(£A)£l^ ^]2 ^ 

^^-(405)^ ZL^-h# xflofl ^avnv 3fl^l-(345) ^ Xfll 51 ^ sfl ^#(350)^- 3L^-SRf 
ul S e^ol#(340)* 

51 8a ^ 51 8b# ^S^, ale e)-«y-i-(340)^ *fl2 ^^^-(405)^ ^ofl 

, ^ *&^<L3, ^Bl^ ^3*#, Jl-gr ^ ^>2}-#, #£f^n> ^ 

^ ^ 7l^ 0 V ^aV ^a}-^ TE0S, ^tt <I5K> ^a> hV^o]u} ^ 7^ 

H I^S ^2]-# i^V^ ^Vs}- 1-^1 14 TOSZ, FOX £^ 1-^ q-oloj- 

^4 ^"B- ^-R-^#-i: 5>^r #^5. ol^o^^l ^3 ^^ov (410) o. ^^^cf. 
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^>*! 44 °l-§-^H iSS-^4^ ^<34(410) % *fl2 

^4(405)1- ¥-&^SLg. 44^-£-S*|, ^13 ^ A]2 *i<S4(410, 405)°fl n o>efl4 *fli 
sfl £11- (330)1- ^#44^ icS. ^4 l--i-(355)^- . iSel^l €• 

4 ##(355)£r Xl2 *2<34(405H1 «1S ^^1#(340) *}°H ^^ltt^. *H3 $S 

Xl2 ^ 4(410, 405 H iS.44 tJE. ^4 ##(355)1- ^ 4-^ ej-^s. 
(340)4 *fll 51*14 3fl€«(350)4 ^#444.5: *fl3 4 *fl2 ^£<3 4(410, 405)4 afll £ 

#4 sj] flirt 350) 4 44 ^444 014-4 *m s^nv 5fl^s.(350)si 4 

4isL 4-^4 i£44 5^ = €-4 ##(355)1- ^ &4. ^i^l afll 51*14 

^#(350)4 *>s|-§- *fl3 ^ *1]2 ^4(410, 405) 444 aiz| 4 20 : 1 o] 

A cH4 nfl^ofl Ej^^l ^1 £^nV 3fl€#(350)^ 4 4 <£f>]x] 
*H3 ^ *H2 ^ 4(410, 405)1- 44*H XI 1 511- (330)1- ^#44^ i££]^l 5iJ= 
^4 ##(355)^ ^4* ^ 5U4. 

51 9a ^ 51 9b« ^2:^, ^^44 5^51 ^4 ##(355)1: *fl3 *i<34 

(410) -n^ W# *fl4 5L^*Hr ^4€- ^>4# 5E^b ^4^ ^ 

Sj-S-S- 5L^4tt ^4-#l- 4~§-44 4 50 -600 A 4514 7"Hir £-44(5144 

4 m^^tf. ol 7$ + , ^7} &44£r #4 ^H, 44 2^4 71-8- ^4 

4^] , Hl^r #4^4" ^tfl 2}-4 44 #4 « 0 ^^ ^4^4. 

^71 ^444 ^£44 5^ = #(355)51 ifl^^ofli?}- ^fl^Jjj. A> 

^1 44 ^§0.3. ^5L44 5^51 ^4 #(355)4 4^ ^ XI 3 4(410)4 ^°\] % 
4^1 £-441: 4444 , 4 ^5L44 5^51 ^4 #(355)4 ^4^1 ^44 4^(365)1- 
^^tF4. #(365)4 ^^4^1 ^-44 ^^(365)^ if^-s} 
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°1 ^^fe ^2 3fl^l(370)3f «1S H}o]#(340)^r $.7]x*o.£. *d<&*} 7}^ 

°H^1, ^-^^ 5fl^(365)ol ^*l?>Kir ^SeM ^= ^ *(355)* *fl^-^ ^13 
^^^-(410) ^Hl ^^^1, t^BBf £Sj-#. Hj-^-f- ^s}-!-, HL^ f~§- 2]#*> 

^ ?fl^^l^-g- ^12 JE^H^l^l ^§0^- 

^-B-^l, ^ 7) Til a] iEifr <=>fl^ ^ <£K*M 

nV^ z| 7 fl5flAlE^ ^=^5. ^el^^O.^.^, ^^7.) ^JE. ^ ^-(355)0)] 

^-^^ sfl€(365) ^ *fl2 Si&n 5flEd(370)AS. 0]^^- ^= ^eh (360)1: 

3*1 ^ em (360)1: -f^H ^11 5fl^(330)^l $.7]**SL£. M^tt *1 Bi 1- ^ tl" 

el^o] ^^dl 4a «.^=o. 2^3^. ^ 01 cf. 5£*K ^2l-# *}JEL d}a 3 
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tM^l °l-8-«H «1H ef°l-§- nfl^-ofl ^^*V n>^l^- 7 ^U 

WIS. A>o]^ ^ a _<g^-o] wj-^l 0_S. ^A^ ^ 

, ^# ^i^-^i^-i- o] =-^^1 ^Blol £^Aj yflAj 

4 ^ l-Bl^L A>o)ofl ^A^s)7l °fl^°fl £^ Wfl^i4 ^ #Si^L A>o|ofl t^)^ 7] 
$ ^HsflA]^^^ ^711 7\^A) 2] + ^ 0^2} £ ^ afl^jrj. ^EM Aj-Ojol 

^7l^<y ^1^ ^ °Xt±. UJ-BH, «>^1 ^>ol Alg^-g. ^Aj-Al^ - ojooj 

# ^r°>Sl #"3*1-2^ ^>7l^l ^ ^^^1 *j£H 7l^fl^ a. ^ol ^ eg 
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11 

alJEXl 7^ ^Hl ^^M, X]l * Xl2 3fl = l- if-<5Kr XU ^<&^ XHH ! 
*m XI 2 ^ 

XI 1 51 ^ Xm#-§- i^>^ ^^SLsL Z\±r «KEX1 «fl^d. 

2] 

XI 1 -*7l XU ^ X12 ^<£^ sfl^i^r ^-71 HDP ^S)- 

#, ul-gr ^ TEOSilL °l-f-<H*l ZLf- ^X)^i # ^ <X ^ *>M"^ # 

[^^J- 3] 

XI 1 SZ<H>H, -*7l XU ^ X12 %<&*t Xm^r ^71 TOSZ, FOXCFlowable 

Oxide) ^ cfolof^c (black diamond)^, ^l^^ ^-f- ^°1H -*d^ *>uf^ 

5LWtt 3* ^ s}^ aViXl tifl^d. 

4] 

XI 1 %H] &<X*U A oM zi-f-ji a^- M3!*ms| 1^-4 AV 7 1 XU £^ XI 
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5] 

*H 4 *M 9X°]*\, ^3-71 SflBl^- ElEf^ <g3^, T&Hj-g. ^5)-^- iLS ^ 

[3^* 6] 

*)1 4 %H1 &<H>H, #7l HflU^ 300 A -^.g. 7 } 7 ]^ 3}^ 

[3^* 7] 

*ll 1 Sa<>H, 4I-7I afll J£*J^ sfl^ 3^31. ft^-f- ^s}-#, 
[3^* 8] 

^11 l %H) 5a<H*l, ^-7] sflBis. ^ a o v 7 i ^<a^ sfl^i ^H] 

9] 

211 8 %H1 #7l *fl3 sflU^ ^s}^ -g-3*#, HDP TEOS, # 

7^4, TOSZ, FOX ^ 1-^ q-olo^c^ oj^c^^l ZL^. ^^Ai ^nfls} cyjj^ ^u}-^ ^ o. 
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101 

8 #7l XU £^ Sfl^-i- A>ol^ ^V 7 l X|3 ^nl- sfl l£ ^ ^ 

XI 2 ^<gnv sflEl^- ^-f-^C^ t$S$# ^Hfl ^ 55 ^.7) SHfl ^ vflo]] *g^£)<X ^- 7 ] X|2 

11] 

*fl 10 xi i Bfl^^-g. xi2e)-g- aijEXl i7>^| «ls ej-<y 

12] 

*ll 10 1H Sd^i, A oM x]2 2.^^ ^31, E]E]-^ ^ 

[^T 1 * 13] 

*fl 10 *<H1 5a°H, ^"71 ^ ifl^j2f ^"71 XI 2 S.&<% sflU >M-°H ^^£]<x 

^71 XI 1 4^-1-^- ^-71 X12 sflli^: ^7l^O.S ^^^7)^ 

* 3 i^Rr ^-i- ^-^.2.3. «>s.xi uflA]. 

14] 

*ll 13 *<H1 $a°H , ^7l 3flH-£r ^e]^ SE^ ^3?-#-fr s.^ 
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15] 

13 %H1 &<H>H, #71 £-5^ sfl^^ 50-600A^ y}*)^ ^-§- ^^o s 

16] 

#.£31 7]^- #ofl ^ 1 ^ *fl2 = ^<3^-g- ^*Rr #7fl; 

#71 ^fll ^-ofl ^ 2 ^<gnKg- t§ c^j ; 

#7l ^12 ^^^°ll ^#^1 n^-ji-i-g- ^^Rr #31; 

#7l ^H-T-^^i #71 ^12 ^^ev #«11 ^ll JE^Kg- #711; ^ 

#71 *U £*I^§- <£n>S}^ #7l ZL^-W.# vflofl #7l *fll 5fl = ofl A^. 

*fll ^Hl-* ^*Hr ^Tfll- i^Kr %-§r ^°.3. f>\±± #£.*]1 #*121 

17] 

*fl 16 %H1 5^*1, ^7) ^1 ^ *fl 2 |<3^ «o V ^, 71 # ^4 

#*3, HL^ #51-^1- ^cfl 7l# ^ ^J^L ^#3^ 3* ^JlS *>fe #£ 

*fl #*1^ Wll^ «g>£ 
18] 
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[$^* 19] 

Xl 18 %H1 #7l *fll Si^-X ^1 <£v\S\o] a o > 7 ] ^ey. 

A o V 7 ) 2)] BIS. ^o^j 7j- 7 ] ^aj-nV sfl^S-ol f§ ^ ^ ^ ^ ^ ^ 

5}^ «l£^l nfl^ tgjg h o >^ 

[^T 1 * 20] 

XI 16 5a°H, ^-71 *fll S.^ sfllil- ^ ^-71 X| 2 Xl3 ^<£^- 

* 1H*Kr ^Xll- ^ 3L^*Hr ^ 4^JAS ^ *VEXl tifl^d <g>8 ^U. 

21] 

XI 20 %H &<X^, ^"71 Xl3 ^ U-^, W 7l# ^ 

31^ #^p> ^cfl sj-*}- 7l^> aj-^^S ^SItt ^-1: ^ AS ^ *V£Xl 

22] 

XI 20 ^Hl SU^i, # 7 | X|l sflEjs. a>o)o) av 71 ^ ^ 2 ;g<£ 

#X1; 

^-7) £-s^Kg- ^]X^ #7l M tflwHl ^-ej^ XHd* ^ ^ ^ cj-Xl; 
A oM ^-6} « Xl^Rr X12 S^-fr *§^*Rr #31; ^ 

#7] X12 S^ev^r <gu}^l-<X A o v 7l X12 Xl^Loj] ^71^ ^^S|fe X12 J£*I^ XI 
*8^*Rr #X]# iX 3* ^ oliXl ^o^lX afl^l ^ . 
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23] 

Xl 22 ^ 0 H1 91°]*], ^7} -g-E^Kg_ ^ 7}^ ^ 5E^r 

*\<s s±n 7\^ ^ m^s\±= ^ ^^s. f>}s= ^ 

[^^J- 24] 

#7l te^fl 7]^r <§>£sH, <#7] M^S^liE^ ^#2] XU ^ X]2 ^^ofl 

^"71 ^#£1^ X]l ^ Xl2 ^IsRr XU H<£^ 

A cM XU ^<3^ sfl€ A oHl ^3^, 4^ Zl^-ti.-!-^; S^Kr Xl2 

A o V 7l Xl2 3fl^^- ^f-^f^ #7] ^1 4£f ^A]7l^ XU^ 

s > 

A o V 7l X]l ^ ifl^fl ^^<X #71 XU S.&<% 3fl^s-^- ^1-71 XI 1 sflJELX] $.7] 

^71 XU 5L#^ ^fl^-l- ^ A oM Xl2 *i<£^ 2flE} ^Hl Xl3 4^; 

XU £^ SHU -I- ^"71 X13 5fl^ ^ Xl2 ^<^5V Xm^g- 23- S- 

^7) X]2 311 = 1- ii#Al7l^ XI 2 ^ 
A o V 7] XI 2 # i^Hl #71 XI 2 3fl^<Hl ^7l^o.S. ^S}^ X12 ^-i" 

JE^Kr 3# ^$£.3. S}^ «>iXl 
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[^T 1 * 25] 

*H 24 %M1 #7"1 ZL^l-^ vfl^ *J #7l afll £^ Bfl^s. A >olofl 2J- 7 ] 

^ v ^ v sfl€M- 3 i^^Rr 3 "8: t}^ . 

26] 

*H 24 SU^H, A oM *fl2 ^ tfl^ ^ ^"71 *Q2 ^ *}o)6\] t$ 

27] 

24 %H1 $W>H, #7l afll *fl€£r #3E*I1 ^7>3 WIS 5|o]ol 

*fl #*1. 

[^t 1 * 28] 

#5L*\] 7^ #ofl M ^^l^ E -) ^<jRr #7fl ; 

#7l y>J£^l 7)& #ofl #7l E^fl^A^ ^S#<3] ^ ^ 2 ^"^Hl ZV71 

^ *fll ^ ^12 BfljE.!- S^jRr *)U ^^M: *§^sRr #31; 

#7l *ll 1 ^<£^ -S-<H| *fl2 ^ ^#*Rr ^-Tfl; 

#71 *112 ^^5V# A oM A}2 ^^^-ofl 4^ ^#S] ZL^tL## 

^^l-JL, #71 *fll f]^ ^1 ^Efl ^ 

#71 Xfll ^| n J #71 Zl^-tiS.^. ^ O-TgAi #71 ^12 #ofl *fll 
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#7l XU #7l XU 4- iflafl XU ^ l^H* ^^*>^, 

#7l ZL-f-«.# ifl«*fl XU £^ Xlf^-i- ^7^1; 

#7l XU XI #7l XI 2 %<&^ #<*fl XI 3 ^^M- *8^*Hr #X1; 

#7l XI 1 ^^-t A >°13 #?1 X|3 ^ Xl2 <^^*H #71 

XI 2 4 = » ^#^1 ?1tt XI 2 ^ « ^*Kr #X1; 

#71 XI 2 ^ Xl-f^>H a o v 7 ) ^ 3 ^vofl *j| 2 5L*i^g- #7fl; 

#7l X12 <S^H #7l X12 ^ 1- i4l oil XI 2 X)€^§- 

#X1» S#*>fe ^* ^-^-S. *>xr #51X1 #*13 XI 2: ^ . 
29] 

XI 28 5U*H, #7l XU X|€M- ^#*>7l ^ofl av 7] ^s-as. ^ofl 

*8#*Hr #31* ^ #71 3*hW Aj. 7 ] am c^nV^. ^ o^ D >«r><X #7] ZL 
^f-J=L§S] vfl^ ^ #71 XI 1 XI Afolofl Zl-71 ^aj-^ XlH-i-^: 3^«Hr #3) 

1- iX SE^Rr ^ ^^AS isfe a>£Xl #*1^ XlS 
30] 

XI 28 %H1 5U<H*1, #7l XI 2 tel^t *H1 # 7 1 XI 2 * xfl<*j| 

^-e]^# ^*Kr #X1 ^ #7l ^e)^ M^f>\a\ #71 XI 2 ^1-^1 ^4 #7l XI 
2 ^ #E^Z1 A>oHl ^£]^ jjj)^^. #31* dJ s^Rr s.^Jis *Hr 

#£X1 #^lsl XI 2 «o v ^. 

© 
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[-£ 8a] 
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